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EXECUTIVE SUMMARY 
 
This report provides a detailed feasibility analysis of installing a photovoltaic solar array 
at Whiting Farm in Auburn, Maine. Whiting Farm is a valued subsidiary of John F. Murphy 
Homes’ (JFM), a non-profit located in the Lewiston and Auburn community. The development 
of this array seeks to offset the entirety or a large portion of  JFM’s electricity usage. JFM has 
demonstrated a commitment to the local Maine community by providing services to individuals 
with developmental and intellectual disabilities. With the informed development of a solar array, 
Whiting Farm has the potential to convert solar energy into clean renewable power, reducing 
JFM’s annual energy expenditure and advancing the organization’s sustainability initiatives. This 
reduction in JFM’s energy expenditures will direct an increased portion of funds towards 
valuable programing. In addition to the concrete savings realized by JFM, there are numerous 
non-monetary advantages to solar that have the potential to benefit the greater Lewiston and 
Auburn community. Future changes at the state and local level coupled with the continuation of 
current solar incentives would make the development of solar a viable option at Whiting Farm. 
There are a number of funding schemes applicable to solar projects; however, given JFM’s tax 
status and specified preferences, an upfront payment or a Power Purchase Agreement (PPA) 
would be most applicable.  
A number of methodological approaches have contributed to our feasibility study. Our 
preliminary research involved a detailed review of the electricity usage at each of JFM’s 54 
residential properties as well as a review of the restrictions and opportunities of solar 
development in Maine. Informed by this foundational analysis, we conducted an initial site 
evaluation, which was later augmented by the work of solar consultants with extensive 
experience in Maine’s renewable energy markets. In addition to their siting expertise, these 
experts corroborated our initial research into the viability of an upfront payment or a PPA. In our 
feasibility analysis, we have developed three scenarios including a 3%, 51% and 100% offset of 
JFM’s current energy usage. These specified project scales are informed by the social, political 
and economic factors influencing solar development in Maine. The latter two scenarios are most 
applicable to JFM’s energy needs but require changes to local and state legislation.  
Through these scenarios, we have determined that the development of a solar array at 
Whiting Farm requires substantive changes to local zoning restrictions and Maine’s solar 
legislation. Only after these changes would solar represent a viable option for offsetting JFM’s 
electrical expenditure, advancing their sustainability initiatives, and expanding their provision of 
educational opportunities. Despite the complex confluence of factors and variability between 
projects, JFM will benefit most from offsetting 100% of their current energy usage. This can be 
accomplished by either an upfront payment of $1,804,000 or through a PPA. The former, despite 
the large capital investment required, enables JFM to realize significant cash flows of $112,067 
dollars in year 1. Comparatively, a PPA with a third party investor requires no upfront costs from 
JFM and provides a competitive electricity rate in comparison to Central Maine Power (CMP). 
Depending on the contract terms, JFM will either have the opportunity to purchase the array in 
year 6 at a discounted rate, roughly 60% of the initial cost ($1,082,400), or continue to purchase 
energy at a competitive rate for the entirety of their contract (25-35 years). It is essential that 
JFM’s board consider the aforementioned difficulties of solar development and the tradeoffs 
associated with each scenario. Considering the details of this report, the most prudent course of 
action is to strategically defer project development until substantive local and legislative changes 
demonstrate Maine’s commitment to renewable energy. 
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1. INTRODUCTION 
 
 The solar industry has experienced significant growth in the last decade, creating 
numerous jobs nationwide and providing customers with an expedient solution for reducing their 
energy costs and greenhouse gas emissions. This rapid expansion of the solar industry has been 
driven in large part by significant cost reductions, making solar a competitive alternative to 
traditional forms of electricity generation. The cost of utility-scale solar arrays fell approximately 
25% per megawatt between 2015 and 2017 (Louw et al. 2018). Such a shift in the price of solar 
has greatly increased its popularity. Recognizing the importance of this blossoming industry and 
the urgency of climate change, government entities have established significant tax incentives to 
further increase the competitiveness of renewable energy projects. In 2017, The United States 
was the second largest investing country in renewables at 56.9 billion dollars (Louw et al. 2018). 
Additionally, in 2017, photovoltaic systems, also known as solar energy, received the largest 
share of renewable energy investment globally, an impressive predominance driven by market 
familiarity and falling capital costs (Louw et al. 2018).  
The State of Maine, due to its reliance on natural resource-based industries, such as 
agriculture, forestry, and commercial fishing, experiences a differential vulnerability to the 
effects of anthropogenic climate change (Fernandez et al. 2015). In spite of this reality, and 
keeping with Maine’s history of economic adaptation, Maine people are using innovative 
abatement measures as a way to protect existing industries and create new opportunities for 
economic growth and employment (Fernandez et al. 2015). One such initiative to mitigate the 
effects of climate change is the development of solar energy. The viability of solar in Maine has 
been demonstrated through the industry’s creation of approximately 242 new jobs since 2015 
and the completion of large solar projects ranging from Colby College’s 5,300 panel project to 
Chimbro’s 41,000 panel array in Pittsfield, Maine (Ellis et al. 2018; SEI 2018). Additionally, 
many small business and individuals have looked to solar as a way of investing in sustainable 
energy while offsetting a portion of their energy expenditures.  
Due to their purchase of Whiting Farm, JFM is in a position to benefit from renewable 
energy in the form of a solar array. JFM is a Maine based nonprofit organization that runs 54 
residential facilities and provides housing, education, employment, and recreational opportunities 
to individuals with developmental and intellectual disabilities. JFM’s board has recognized the 
importance of sustainability and is benefiting from initiatives focused on reducing energy usage 
and subsequent expenditures. Kim Finnerty who operates Whiting Farm for JFM, is also working 
to advance this mission by exploring the feasibility for solar energy. In 2017, JFM spent 
approximately $173,341on electricity. This is a significant expenditure that can be reduced 
overtime through solar development. Given JFM’s tax status and specified preferences, an 
upfront payment or a PPA would be most applicable.  
The aim of this study is to determine the financial and operational feasibility for the 
installation of a solar array at Whiting Farm in order to offset the entirety or a large portion of 
JFM’s electricity costs.  Outlined is a detailed explanation of the opportunities and barriers 
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associated with solar development and a synthesis containing recommendations for next steps. 
Solar development is a complex and ever evolving industry, and we are confident that we have 
identified the development options most closely aligned with JFM’s specified interests and 
which pinpoint the effects of changing regulations. We intend for this report to serve as a 
reference for both our community partner as well as other individuals and organizations looking 
to make an informed decision about solar development, specifically in the State of Maine.  
 
 
2. METHODOLOGY 
       
In order to address our project aim, we engaged in an array of methods. First, electricity 
usage data from the 2017 fiscal year were supplied by Kim Finnerty and then analyzed in order 
to calculate the total energy usage of each JFM property in kilowatt hours (kWh) as well as the 
cost of energy per property per year. These values were subsequentially summed in order to 
calculate JFM’s total energy usage in kWh and their total electricity expenditure from 2017.  
We then identified and performed literature-based research on important elements of a 
solar feasibility study including: scale in terms of cost as well as land use, legislation, funding 
schemes, zoning regulations, and social benefits. Each of these elements are discussed in detail, 
specifically in regards to Whiting Farm in section 3: Considerations for Solar Development.  
In addition to literature-based research, physical and spatial tools were used in order to 
assess the Whiting Farm property. After an initial on-site physical property evaluation with Kim 
Finnerty, ArcGIS and Google Earth were used in order to perform a follow-up property analysis. 
Property lines, accessibility to transmission lines, and acreage were the main focus of our spatial 
analysis. We calculated the acreage of the lower and upper fields, both of which are viable 
options for solar development (Map 1).  
In order to gain further insight into the field of solar, professionals and individuals with 
personal solar experience were contacted. Our primary contacts included: Lynne Lewis, Bates 
College professor of Environmental Economics; Tom Twist, Bates College sustainability 
manager; Sue Jones of Community Energy Partners; and Nick Sampson of ReVision Energy. Sit-
down meetings were held individually with Lynne Lewis, Tom Twist, and Sue Jones. Specific 
questions regarding each individual’s area of expertise were drawn up before meetings. Nick 
Sampson visited the Whiting Farm property and performed an on-site evaluation of the property 
involving accessibility to power lines, shading, and property aspect and orientation to the sun. 
We also had a sit-down meeting with Mr. Sampson following the physical evaluation of the 
property in order to discuss project scale and pricing. Mr. Sampson and his co-workers at 
ReVision Energy produced a project report to offset the energy usage of JFM’s 9 largest 
properties (Appendix A). This report included an estimated amount of acreage required for the 
project, cash-flows and payback periods, as well as additional sources of information regarding 
solar development in the State of Maine. Using the same framework as the Revision Energy 
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report, we then calculated the cash flows and payback periods of a scenario to offset of 
approximately 100% of JFM’s energy usage (Appendix A).  
After compiling information from the literature, data analysis, site evaluations, and 
meetings with our solar partners, results were formatted into three scenarios on the basis of the 
percentage of JFM’s total energy usage that would be offset by each project, which are discussed 
in detail in section 4: Scenarios.  
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Map 1: Satellite imagery of Whiting Farm with property lines (blue), the lower field (yellow 
stripes), upper field (red stripes), the barn (orange), and streets (red). 
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3. CONSIDERATIONS FOR SOLAR DEVELOPMENT 
 
 This section expands upon elements essential to solar development, outlined in our 
methodology, in regards to Whiting Farm. This is to be used as a framework for both our 
community partner and other individuals and organizations seeking to advance their 
sustainability initiatives through solar development. It is important to note that all of these 
components are interconnected and affect one another within the web of variables that influence 
solar development in the State of Maine.  
 
Total Energy Usage and Offset Size: 
Identifying a project partner’s total energy usage provides foundational data that informs 
all subsequent aspects of the development process. In 2017, JFM’s 54 properties used 
approximately 1,235,048 kWh of electricity. This usage cost JFM $172,341, a significant sum 
that is projected to rise based on historical data from United States Department of Energy (Nick 
Sampson, Personal Interview, March 7, 2018). These values directly inform the array size that is 
needed to offset the entirety or a large portion of JFM’s total energy usage. Because the 
productivity of solar panels can be expected to fluctuate  ±10%, solar developers aim to meet 
95% of a client's total energy usage. Offsetting the entirety of JFM’s electricity usage would 
require a 1,072,600 kWh (902 kW DC, 660 kW AC) installation. Fractional offsets are a 
possibility; however, the viability of these various options depend on project scale and 
organizational goals. Furthermore, there are significant economies of scale associated with large 
scale solar development projects, so therefore future project expansion is often more costly than 
meeting an organization's total energy usage at the onset.    
       
Funding Schemes and Cash Flows:  
 The installation cost of an array capable of offsetting JFM’s total energy usage 
(1,235,048 kWh) would be approximately $1,804,000. An upfront payment or Power Purchase 
Agreement represent two applicable funding schemes that must be considered based on JFM’s 
status as a nonprofit and demonstrated commitment to sustainability initiatives.   
 
Upfront Payment -  
An upfront payment, otherwise known as a turnkey financing option, requires an 
organization or individual to provide 100% of the upfront capital needed to fund a solar 
development project. Although this significant expenditure can be cost prohibitive, it can be 
advantageous to those capable of allocating available capital to advance their sustainability 
goals. There are often no capital costs associated with the turnkey option as there is no need to 
incentivize an outside investor. In relation to other financing schemes, the turnkey option allows 
for developers to realize positive cash flows beginning in year 1. These positive cash flows 
accelerate the rate at which the initial expenditure is payed off and the time in which the 
developer starts realizing concrete savings.      
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Power Purchase Agreement -  
 Power Purchase Agreements (PPA) represent an expedient option for nonprofit, 501c3 
institutions to advance their commitment to renewable energy projects while also benefiting from 
significant government incentives. PPA financings represent a third party ownership model in 
which the owner produces, installs, and operates a solar array on another's property (NREL 
2009). This third party investor provides capital in exchange for federal tax credits equivalent to 
30% of the development costs and expedited asset depreciation privileges roughly equivalent to 
an additional 20% of the initial development costs (Nick Sampson, Personal Interview, March 7, 
2018). The other portion of the third party’s investment is returned through the nonprofit entities 
purchase of 100% of the energy generated from the photovoltaic array at a discounted or 
competitive rate (NREL 2009). These electricity rates are predetermined in the PPA contract and 
can either be representative of a fixed or escalated pricing scheme. The former pricing scheme 
provides electricity at a fixed rate for the life of the contract, while the later increases at 
predetermined intervals of 2-5%. At the beginning of the contract, the fixed price is often greater 
than that of the utility in anticipation of utility rate increases that will eventually lead to positive 
savings (NREL 2009).  
By identifying an impact investor with both capital and the desire to offset tax liability, 
nonprofits can benefit from no to low upfront costs, competitive and stabilized energy rates, and 
an exemption from complex system operation and maintenance requirements (Figure 1). After 5-
7 years, the nonprofit will have the option to purchase the system from the investor at a 
discounted price reflecting approximately 60% of the initial development cost. This is not a 
requirement, and nonprofits unable or uninterested in purchasing do have the option of simply 
purchasing electricity at a competitive rate for the life of the contract (25-35 years).    
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Figure 1: Conceptual model of the relationship between JFM and the 3rd Party Investor within a 
PPA contract. 
 
Renewable Energy Certificates - 
 Renewable Energy Certificates (RECs) represent an important cash flow for renewable 
energy projects funded through an upfront payment or PPAs. RECs represent 1 MWh or 1000 
kWh of electricity that has been produced through a renewable generation source such as solar.  
These RECs are sold to large electricity users to offset their carbon emissions. In a PPA, the 
positive cash flows generated from the sale of RECs will flow to the third party investor as a 
form of compensation. But, in an upfront payment, there is no need to incentivize a third party 
outside investor, so these cash flows are retained by the project’s owner.    
 
Site Considerations: 
 The intense focus given to financial considerations can cause individuals and 
organizations to overlook the important considerations associated with project siting. 
Comprehensive site evaluations provide important insights into project feasibility. The barriers 
presented by local zoning restrictions and transmission line capacity or siting often require 
further research and analysis.      
 
Agricultural and Resource Protection -  
Local zoning laws can represent a significant impediment to solar development and must 
be considered when seeking to implement any kind of solar infrastructure (Sue Jones, Personal 
Interview, March 6, 2018). Agricultural land typically has unique zoning laws within different 
cities. Currently in the City of Auburn, Maine, agricultural land has a set of regulations that 
inhibit the development of solar arrays. On land zoned under Agricultural and Resource 
Protection, the amount of panels installed can only offset the energy usage of buildings located 
on the given property. Such regulation restricts Auburn’s agricultural lands from housing solar 
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arrays that would offset the electricity usage of other properties or distribute energy to the grid, 
as is often permitted in other zoning areas. Under current regulation, any array on the Whiting 
Farm property is limited to only offsetting the farm’s immediate energy usage (Appendix B, Map 
1).  
 
Transmission Considerations -   
Access to adequate transmission infrastructure represents another important consideration 
for the development of solar. Large scale solar arrays that feed energy into the grid must be able 
to connect to transmission lines, which in most areas may be single- or three-phase depending on 
the location. Single-phase lines can be utilized for smaller projects; however, three-phase 
infrastructure can accommodate larger arrays because they can support more energy (Sue Jones, 
Personal Interview, March 6, 2018). In addition to the type of transmission infrastructure that is 
accessible, a project’s proximity to transmission lines is also an important consideration. 
Typically, the proposed array must be located within 600 feet of nearby transmission lines (Map 
1). Distances beyond 600 feet are cost-prohibitive for most landowners. 
 
State Legislation: 
 There remains significant uncertainty surrounding solar development in the State of 
Maine. Currently, a number of initiatives are circulating through the different levels of Maine 
state legislator. Due to the turbulent landscape of solar policy in Maine, solar development 
remains vulnerable to legislative changes.    
 
Net Metering - 
 Net metering refers to the connection of renewable energy generation to traditional 
distribution systems. Surplus energy is transferred to the grid in exchange for equivalent credits, 
which are used to offset any of the producers remaining utility bills. Under current Maine law, 
net metering represents a controversial issue. Traditional utilities, such as CMP, have advocated 
for a revision of the current net metering system, arguing that the one-to-one exchange between 
utilities and owners of renewables projects  fails to account for the costs associated with 
traditional generation and distribution infrastructure. In order to remedy this alleged discrepancy, 
the value of energy fed back into the grid from renewable projects would be reduced at a rate of 
10% per year (Nick Sampson, Personal Interview, March 7, 2018). If fully implemented, this 
will affect the development of future renewable projects, especially those reliant on net metering 
credits. 
Professionals in the solar industry recommend that renewable energy developers aim to 
offset 95% of their client’s total energy usage. System fluctuations are approximately ±10%, 
meaning that the 95% target ensures that the owners of renewables are not feeding energy into 
the grid that far exceeds their annual usage. Currently, these credits can only be applied to a total 
of 9 accounts and expire after a period of twelve months.  
 
 13 
Current Regulatory Environment -  
 In comparison to other states in the region, Maine currently lags behind in its 
commitment to creating a legislative and economic environment conducive to promoting the 
development of renewables such as solar energy. Despite this reality, industry experts suggest 
that informed changes to Maine’s current solar legislation could significantly incentivize 
increased solar development. Some of these barriers include:  
● 9 Account Cap - limiting the number of accounts that can participate in community solar 
projects. 
● Gross Metering - Utilities such as CMP will be permitted to tax behind the grid energy 
that does not utilize their infrastructure.     
● Reduced Compensation - The value of energy fed back into the grid from renewable 
projects will be reduced at a rate of 10% per year.  
● Blanket Tax Exemption - Unlike many other states, Maine does not have a blanket tax 
exemption for renewable energy projects.  
The Public Utilities Commission (PUC) currently enforces regulations regarding the capacity of 
solar systems in Maine. For alternating current (AC) systems, a 660 kWh cap is enforced while a 
1 MW cap is enforced for systems that utilize direct current (DC). DC systems are given a larger 
capacity cap because DC must be converted to AC in order to be utilized, and some portion of 
the energy is lost in the conversion process. The PUC reports that about ⅓ of the energy is lost in 
the conversion from DC to AC, which warrants the 660 kWh cap on AC systems.  
In addition to a cap on the energy capacity of a solar array, the PUC also regulates the 
number of accounts, or properties, that may utilize energy from a given solar array. In Maine, the 
cap of the number of accounts is currently set at 9. This means that only 9 electricity accounts 
are able to use solar from any given solar array within the state.  
In light of these barriers to entry regarding solar development in Maine, there are a 
variety of bills currently moving through legislation that aim to improve accessibility to solar 
development within the state. The most prominent of these is LD 1444, which most notably aims 
to increase the account limit to 50+ accounts that may participate in community and commercial 
solar projects. Additionally, LD 1444 would maintain a one-to-one net metering scheme, which 
is currently threatened by other bills regarding renewable energy that are circulating through the 
state legislature. Such bills would change the current scheme from one-to-one to an alternate 
system as described above in section 3: Net Metering.  
 
 
Social Benefits: 
Although monetary benefits are often the main determining factor when considering solar 
development, individuals and organizations can realize a number of non-monetary benefits. 
These benefits, both tangible and intangible, can help advance an organization’s goals while also 
advantaging the wider community. For JFM and Whiting Farm, these include increased 
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educational opportunities and the possibility for renewable energy inspired internships, 
agricultural co-benefits, significant carbon offsets, and further goal alignment.  
Through the addition of a solar array, Whiting Farm’s laudable focus on agricultural and 
natural systems will be expanded to include programing on renewable energy. This broadened 
focus has the potential to make Whiting Farm an example for other local organizations seeking 
to increase awareness about the benefits of renewable energy. The land required to offset JFM’s 
total electricity usage may still be utilized for certain agricultural activities. This co-benefit 
opportunity could include the production of shade tolerant vegetables, such as lettuce, or the 
grazing of livestock to limit natural vegetation growth. Another social benefit includes the 
avoidance of carbon emissions. Offsetting the entirety of JFM’s total energy usage through solar 
would decrease their carbon emissions by 1,234,000 lbs annually. In addition, a solar array will 
further align Whiting Farm’s stated mission with that of philanthropic organizations and 
government entities seeking to support valuable programing. This is not meant to be an 
exhaustive list but to stimulate discussion on the multiplicity of social benefits associated with 
renewable energies such as solar.      
 
 
4. SCENARIOS  
 
 Given the complex confluence of factors that influence the feasibility of solar 
development in Maine, we have constructed three development scenarios focused on simplifying 
the development process and assisting Ms. Finnerty and the JFM board in making an informed 
decision about how best to utilize solar energy at Whiting Farm. Our concluding insights are split 
into three different scenarios based on the percentage of JFM’s total energy usage offset by each 
project. Scenarios are used to simplify the complex and interconnected nature of solar 
development in the State of Maine. Scenarios disaggregate the development process by 
presenting the independent variable, percentage of the total energy usage offset, in relation to the 
dependent variables such as total system size, installation cost, funding scheme, and barriers at 
the local and state level. It is important to note that the latter 2 scenarios presented in the 
following section may not be pursued immediately due to current local and state legislative 
restrictions. Following our determined scenarios, we present a recommendation given our 
knowledge of the many different aspects of the current landscape of solar development in Maine.   
 
3%: Whiting Farm Account  
Yudkin et al.’s report, Whiting Farm Renewable Energy, explores the feasibility of 
renewable energy at Whiting Farm. They conclude that the development of a rooftop array, 
located on barn 1, would be sufficient to offset the total usage of the farm (Map 1). In light of 
Yudkin et al.’s results, Scenario 1 would offset 3% of JFM’s total energy, a value equivalent to 
41,653 kWh. Development and installation of such an array would cost approximately $45,000 
and utilize about 60 solar panels (Table 1). Possible benefits of this project include a low 
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development cost, increased educational opportunities 
at Whiting Farm, and the ability to offset approximately 
20,500 pounds of carbon emissions annually. Based on 
Whiting Farm’s current energy usage, the payback 
period for such a project would be approximately 7-8 
years. 
As previously discussed, the land belonging to 
Whiting Farm is currently categorized as an 
Agricultural and Resource Protection Zone by the City 
of Auburn, Maine. Development of land under this 
classification is highly restricted and the size of solar 
projects must not exceed the energy required to support 
the buildings located directly on the property. Due to 
this restriction this scenario represents the only project 
that is immediately feasible and does not require an 
exemption or further lobbying in the state legislature.          
 
51%: JFM’s 9 Largest Accounts  
Scenario 2 represents the development of a solar 
array located in the upper field at Whiting Farm (Map 
1). This system will produce 689,167 kWh annually, 
offsetting JFM’s 9 largest accounts, a value 
equivalent to 51% of JFM’s total energy usage. A 
system of this size will cost approximately 
$1,165,780 (Table 1). Because of its high 
development costs and JFM’s status as a nonprofit 
organization, there are two financing options that are 
most applicable. JFM can either purchase the system 
outright or enter into a PPA with a third party 
investor, choosing to purchase the array after 5-7 
years or continue to purchase energy at a competitive 
rate for the life of the contract (25-35 years).  Should 
JFM choose an upfront payment, they would realize 
$673,248 in savings by year 25 (Table 2). However, if 
JFM were to engage in a PPA with option to purchase 
at year 6, they would realize savings of $814,037 by 
year 25 (Table 2). Finally, if JFM chose to not 
purchase the project and instead acquire energy from 
the third party investor at a discounted rate, they would 
save $147,467 by year 25 (Table 2).  
Figure 2: Summary of 3% scenario 
Figure 3: Summary of 51% scenario 
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Possible benefits of this project include, the offset of a significant portion of JFM’s total 
energy usage, increased educational opportunities at Whiting Farm, and the ability to offset 
approximately 725,000 pounds of carbon emissions annually. Based on Whiting Farm’s current 
energy usage, the payback period for such a project would be approximately 15-17 years (Figure 
4). In order for this scenario to be feasible, Whiting Farm must be granted an exemption from the 
City of Auburn (Table 3). This exemption would allow Whiting Farm to build a solar array that 
exceeds the energy required to support the buildings located directly on the property.  
 
 
 
Figure 4: Payback period for 51% Scenario via upfront payment (gray) or a PPA (yellow) (Nick 
Sampson, Personal Interview, March 7, 2018).  
 
100%: JFM’s 50+ Accounts 
Lastly, Scenario 3 will offset the entirety, approximately 100%, of JFM’s energy usage. 
This solar installation will be located in the upper field or lower field at Whiting Farm (Map 1). 
Producing 1,172,600 kWh annually, the array will cost approximately $1,804,000 (Table 1). 
Because of its high development costs and JFM’s status as a nonprofit organization, there are 
two financing options that are most applicable. JFM can either purchase the system outright or 
enter a PPA with a third party investor, choosing to purchase the array after 5-7 years or continue 
to purchase energy at a competitive rate for the life of the contract (25-35 years). Should JFM 
choose an upfront payment, they would realize $1,357,214 in savings by year 25 (Table 2). 
However, if JFM were to engage in a PPA with the option to purchase at year 6, they would 
realize $1,215,831 in savings by year 25 (Table 2). Finally, if JFM chose to purchase energy for 
the entire life of the project, they would save $249,410 by year 25 (Table 2).  
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Possible benefits of this project include offsetting 
almost all of JFM’s total energy usage, increased 
educational opportunities at Whiting Farm, and the ability 
to offset approximately 1,234,000 pounds of carbon 
emissions annually. Based on Whiting Farm’s current 
energy usage, the payback period for such a project 
would be approximately 15-17 years (Figure 6). In order 
for this scenario to be feasible, Whiting Farm must be 
granted an exemption from the City of Auburn (Table 3). 
This exemption would allow Whiting Farm to build a 
solar array that exceeds the energy required to support the 
buildings located directly on the property. Also, Maine 
state legislature must pass LD1444, which will allow 50+ 
accounts to benefit from the energy produced from a 
single solar array.  
 
 
 
 
Figure 5: Payback period for 100% Scenario via upfront payment (orange) and PPA (gray).  
 
 
 
Figure 5: Summary of 100% scenario 
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Table 1: Summary of the cost, energy generation, AC generation, number of accounts, area for installation, and CO2 
offset for each of the three scenarios.  
Offset (%) Cost ($) Energy 
Generation 
(kWh) 
AC 
Generation 
(kW) 
Number of 
Accounts 
Area at 
Whiting Farm 
CO2 Offset 
(lbs) 
3% 45,000 41,653 20 1 Barn 1/ 
Upper Field 
20,517 
51% 1,165,780 689,167 360 9 Upper Field 725,000 
100% 1,804,000 1,172,600 660 50+ Upper Field/ 
Lower Field 
1,234,000 
 
 
Table 2: Funding Schemes and savings after 25 years for each of the three scenarios. 
Offset (%) Type of Funding Savings at 25 years ($) 
3% Upfront  
N/A  
51% Upfront 673,248 
PPA Term: 147,467 
Early Buyout: 814,037 
100% Upfront 1,357,214 
PPA Term: 249,410 
Early Buyout: 1,215,831 
 
 
Table 3: Legislation changes required in order to pursue each development scenario. N represents that no legislative 
change is required and Y represents a need for legislative change.  
% Offset Local (Zoning) State 
3% N N 
51% Y N 
100% Y Y 
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5. RECOMMENDATIONS 
 
Based on the results presented in the three scenarios in the previous section, we 
recommend that Ms. Finnerty and the JFM board wait for the passage of LD 1444 and changes in 
zoning regulations in the City of Auburn in order to pursue the 100% offset scenario. Given the 
overall aim of this project, the 100% offset scenario best aligns with JFM’s stated goals. We also 
recommend that JFM enter into a PPA with a third party investor and purchase the project in 
year 6. We recommend the early buyout option over the term PPA due to the significant 
difference in savings at year 25 (Table 2). The $1,215,831 in savings incurred from the early 
buyout PPA more closely accomplishes the goal of reducing JFM’s electricity expenditure when 
compared to the $249,410 in savings produced by the term PPA option. 
Due to the large upfront expenditure required for a development project of this size, we 
recommend that JFM enter into a PPA in order to avoid this expenditure as well as benefit 
indirectly from government tax incentives. We recognize that $1,804,000 is a large sum of 
money, and may not be viable for a non-profit such as JFM. However, should the board feel that 
this is a reasonable sum of money to pay at the onset of the project, an outright purchase of the 
array would yield more savings than if JFM were to enter into a PPA (Table 2).  
Although pursuing the 100% offset scenario requires waiting for changes in both local 
zoning regulations and state legislation, this scenario provides the most energy production per 
dollar spent of the three scenarios. Additionally, it is important to note that the scenarios are 
mutually exclusive. Building up to the 100% scenario from the 51% option would cost more than 
the difference between the 51% and 100% scenarios.  
Thus, based on our research and the input from industry professionals, waiting to pursue 
the 100% option when local and state regulations change is the most expedient development 
option for JFM. The legislative environment of solar in the State of Maine is currently volatile, 
with many bills moving through legislation, changing the reality of solar development in the 
state on a near daily basis. With this in mind, we encourage Mrs. Finnerty and the JFM board to 
seek out further counsel from industry professionals, specifically in regards to the bill LD 1444, 
as they begin the process of developing a solar array at Whiting Farm.   
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